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123 Fmrth Street Anytown, USA 

FAAAPPZ?0VED~AIRPLANEFLIGHT~!4ZWUAL SUPPLEMENT 
Lo&W rnsA~TION SYSTEM 

AIRPLANE REGISTRATION NXBER: 

This docmznt must be carried in the airplane at all times. It describes the 
operating procedures for the Laran-C System when it has been installed in 
accordance with (mnufacture&%&.allation manual) and FAA Form 337 dated 

l 

For airplanes with a Pilot's Operating Handbook and/or FM approved Airplane 
Flight Manual, this documnt saves as the FAA mproved Iman-C Flight 
Manual Supplem3t. When the Imx.n-C system is installed in an airplane that 
does not have an FAA approved -Airplane Flight Manual, this documnt serves as 
the FAA Approved Supplemmtal Flight Manual. 

me inform&ion contained herein sqplemnts or supersedes the basic Airplane 
Flight lManua1 only in those areas listed herein. For limitations, proceduresl 
and performance information not contained in this documnt, mnsult the basic 
Airplane Flight Manual (if appiicable). 

FAAAPPRmED: 
(Inspector's I&z&) 
Aviation Safety Inspector (Avionics) 
BCE-W/ACDO/FSDO # 
Federal Aviation Administration 

FAA APPR3vED 
DAT!3: 
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INSTALLRTION CENDEEEEFAi!! REPAIR ST~ION 
123 Fourth Street 
Anyto-wn, USA 

Provide a general description of the Loran< AIXB Navigation System 
installed in the aircraft. 

B. GEblERAL 

Provided the Loran-C navigation system is receiving adequate usable 
signals it has beep demonstrated capable of and has been sho-m to met the 
accuracy specifications of: 

1 0 'VFR/IFR en rate, terminal and approach (if applicable) operation within 
the conterminous United States and ?Uaska in accordance with the 
criteria of AC 20112l.A. 

2 l Flight in the North Atlantic (NAT) Minim Navigation Performance 
Specifications WNPS) airspace in accordance with AC 91-49, General 
Procedures for Flight in North Atlantic ~Minimm mvigation Perforce 
amifications Airspace (if applicable). 

FAA APPROVED 
DMFJ: Page 2 
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INSTAIc;LATION CEWER/FAA &REPAIR STmION # 
1-23 Fourth Street 
,4nytom; USA 

E. 

F. 

F-W 

AC 2042IA 
Appendix 2 

The Loran* Pilot's Guide, P/N f dated I 
or later revision) must be Mat&y available to the flightcrew whenever 
navigation is predicated on the use of the system. 

Navigation using the Loran-C system is limited to the following 
area(s) l 

(&fine approved operating areas) 

ER Lnavigation is prohibited unless the pilot verifies each selected 
waypoint for accuracy by reference to current approved data. 

(If the equipment incorporates a navigation data base or stored flight plan 
data, the pilot must verify the currency of this data prior to use.) 

v&en using the -ran-C, additional equipment required for the specific type 
of operation zrrust be installed and operable. 

1 l 

2 l 

3 e 

4 l 

The Loran-C system position must be checked for accuracy (reasonableness) 
prior to use as a mzans of navigation and under the following conditions: 

Prior to each ampulsory reporting pint during IFR operation when not 
under radar surveillance or control. 

Prior to requesting off-airway routing, and at hourly intervals 
thereafter during RNW operation off approved RYLW7 routes. 

At or prior to arrival at each en route waypoint during RN&V operation 
along approved RNW rOUteS. 

Upon aquisition of a new Ca. 

During periods of dead reckoning operation, the 
with care. 

-ran-C should be used 

APPLKMED 
DA!IE: Page 3 
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INSTNLA!!ION cSm/FAA REPAIR STATI9V # 
123 Fourth Street 
Anytown, USA 

SEXlTION III 

A. If sensor information is intermittent or lost, utilize remaining operational 
navigation quipmk as required. 

FAA APPNIVED 
DATE: 

Page 4 



8/24/88 

INSTALLATION CZWE?..FJW REPAIR STATION 1 

# 

123 Fourth Street 
Anytown, USA 

AC 20421A 

Appendix 2 

SlxTION IV 

A, 

B. 

c 0 

D. 

O?ERAfTION 

Sbrmal oprating prmedures are outlined in the ?ilotk Guide, p/N 
dated t (or later revision). 

SYSrn A?5lNmcf 

Describe each remote annunciator, such as: 

1 0 Waypint Wi?T) 

2 l Message WSG) 

3 0 L&ad Xeckoning (Da) 

4 0 Cross-track (X-Track) (Parallel-offset) 

5. IQuipmnt Status (signal strength, signal status, signal-to-noise ratio, 
system failure, etc.) 

sYsrm SWI- 

Describe the function and operation of the various switches used with the 
system 

PILCR'S DISPLM 

Describe the pilot's display (i.e., CDI, HSl, RMI, OBS). 

F,pA APPROVED 
DATE: Page 5 
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S/24/88 

INSTUTIQN CEIWEEFAA lXEPl9IR STASTION 
123 Fourth Street . 
Any-to-m, USA 

FJ4UWPR9VEDAIRPLZUEFLIGHT 
LQ= NAKGATION 

* E. CoPIrn'S DISPLzlY 

Describe the copilot's display (i.e., CDI, WI, %%.I, OE3S). 

F. XmoPIwr OPERATIO'N 

Describe the mupling of -ran-C steering information to the autopilot. 

G 0 FLIGHT DIR-R 

Describe the coupling of Loran-C steering information to the flight director. 

Page 6 
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123 Fourth Street 
Anytown, ZSA 

Eb change. 

SKX!ION VI 

No chmge 

Page 7 
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APPENDIX 3. SAMPLE DATA SKEEZC 'I0 ATTACH TO FAA FORM 337, 

Loran-C NWigation System, consisting of the following components, was 
installedper Installation Manual ?Nmiber I Revision 
dated 0 The installation conforms to AC 43.13.lA and AC 43.13&L 

Equi-nt part Number Serial Number Software Version 

Nav mnpu~r xxx-xx-xxxx yyyy-zz 
Antenna 
Control/Display 
etc. 

xxc--xr--v=xxx 
XXX-XX-XXXX 

YYYY-22 
yyyy-z z 

- 

Prw ground operation of the system was confirmed throug'n coqletion of 
the systa checkout, Section I of the Installation Manual. The system was 
found to meet or exceed all s=ifications of this section. 

A flight check was made to insure that the accuracy requirents of AC 20012lA 
were mzt during flight. (IYES ( 1 NOT JiPPLICN3LE 

PLKE WRAN-C ACCURACY DATA IN AIRZNPi? I RECORDS (If applicable) 

Btitude/longitude: 
or 

Station Identifier/Frsquency: 

Radial: 

Distance: 

Altitude: 

Perpendicular distance to tangent point: 

Distance along track from tangent point: 



AC 20-12l.A 
Appendix 3 8/24/W 

l!fEAsrnD SYsTm ERROR: 

Along-Track Error 

Crosstrack Error: 

ALLDWBLE SYSTEl'M ERRDR FROM AC 200121A, PWGRM?H 9: 

Xlong-Track Error 

Crosstrack Error 

2 



8/24/88 

LORAN-C CHAIN COVERAGE DIAGRAM 

AC 200121A 
Appendix 4 
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S/24/88 

L0lRAN-c 
Figure 1 

This diagram refkCtS 
observed data. 

CANADIAN WEST COAST CWW 
GRI 5990 

I 
6 

TR, 
l 

e MO 

/ 
1300 

mEGEND: 
- QNSMITTING 
ZONTROL 

NITOR 

Approximate titiits of Coveri~s - I:3 SW? and 
Y NM Fix Accuracy (95% ZdRMS), Noise 57d0 

M WILLIAMS LAKE 
X SHOAL COVE 
Y GEORGE 
Z PORT HARDY 

2 
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LORAN-C 
Figure 2 

LEGEND: 

I!? 

TRANSMll7ER 
CONTROL 

@ii) MONITOR 

800 
m  

Appmximrtr LitniB of CowrrQl- 1:3 SNR d 
Y NM Fix b-(95% 2dRMS), Noise 58dB 

M MALONE * 
W GRANGEVILLE 
X RAYMONDVILLE 
Y JUPITER 
2 CAROLINA BEACH 

3 
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8/24/88 

- . . -. -.- - -s LORAI!WC Figure 3 

GREAT LAKES CHAIN 
GRI 8370 

Approximate timid of Coverage - 1:3 SNR and 
‘IG NM Fix Acxutacy @!%ZdRMS), NO& 53dB 

LEGEND: 
-Q TRANSMITTER 
0 CONTROL 

M DANA 
W MALONE 
X SENECA 

j# MONITOR Y BAUDEl7E --- __- .~_-. 

4 



8/24/88 AC ZO-12l.A 
Appendix 4 

LORAN-C 
Figure 4 

U.S. WEST COAST CHAIN 
GRI 9940 1W 

LEGEND: 
e TRANSMITTER 

0 CONTROL 

@ MONITOR 

)L NM Fix AccuIIc~~(~~% 2dRMS}, Noi- WdB 

M FALLON 
W GEORGE 
X MlDDLETOWN 
Y SEARCHLIGHT 
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LORAN-C Figure 5 

NORTHEAST U.S. CHAIN 
GRI 9960 

-boo r\ - L / / I0 /- 

\I/ L 

X 
Y 

LEGEND: 
@ TRANSMITTING 
0 CONTROL 

ApptoGnsta Limits of Coverage - I:3 SNR and 
)c NM Fix Accuracy (95% 2dRMS), Noise 56clB 

M SENECA 
W CARIBOU 
X NANTUCKET 
Y CAROLINA BEACH 

@ MONITOR Z DANA 
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LORAN-C Figure 6 This diagram reflecl 
observed data. 

GRI 7960 

LEGEND: 
e TRANSMITTER 

Approximtrr Limits of Cowrap - I:3 SNI 
?4 NM Fix Aaumcy @S% ZdRMS), Noise 

0 CONTROL M TOK 
@ MONITOR X NARROW CAPE 

Y SHOAL COVE 

7 



AC 20421A 
Appendix 4 I 

8/24/88 

Figure 7 

LEGEND: 
d# TRANSfWtrER 

CONTROL 
MONITOR 

Appm%inutr limits of coverllgl- I:3 SNR md 
I6 NM Fix Aowmcy (95% 2dRMS), Noise 67d8 

M SWAUL ISL 
X ATTU 
Y NOME 
2 NARROW CAPE 
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LORAN=C Figure 8 

CHUTRAL PACIFIC CHAIN 
GlUB990 

la00 1700 160 0 

LEGEND: 

/ 
/ 

/ 
/ 

/ 

l 

BB TfUWSMITTING 
0 COMTROL 
@ MONITOR 

X 
Y 

* .m- . 

\\ 
\ 
\ 

\ 

Apptoximata Limits of Coverage - 1~3 SNR and 
% NM Fix Accwacy (95% ZdRMS), Noise 45dB 
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S/24/88 

LORAN-C Figure 9 

NORTHWEST PACIFIC CHAIN .-- - .--w 
GRI 8970 

W \ 
X 

\ 
\ 

t EQUATOR a- l 

Approximate Limits of Coverage -- 1:3 SNR and .------ --.-I____- 
?4 NM Fix Acxmcy (95% 2dRM IS), Noise 46dg 

LEGEND: 
a. TRANSMITTING 
0 CONTROL me- 

M IWO JIMA 
W MARCUS IS. 
X HOKKAIOO 
Y GESASHI 

@ MONITOR Z YAP IS. 
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LORAN-C Figure 10 

EASTERN U.S.S.R. CHAIN 
ml 7950 

USSR SEA 
I \ 

KAMCHATKA 

LEGEND: 
@ TRANSMI-iTlNG 
0 CONTROL 
@ MON1TOR 

M ALEKSANDROV SA 
PETROPAVLO 
USSURIISK 
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LORAN-C Figure 10 

EASTERN U.S.S.R. CHAIN 
ml 7950 

USSR SEA 
I \ 

KAMCHATKA 

LEGEND: 
@ TRANSMI-iTlNG 
0 CONTROL 
@ MON1TOR 

M ALEKSANDROV SA 
PETROPAVLO 
USSURIISK 
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LORAN-C 
Figure 12 

COMMANDO LION CHAIN 500 
GRI 5970 

1AM 

CHtNA 

rage-113 SNR ----I .-_ - -a---. 
1 Approximate Limits of cove - - ---- 

and )G NM fix ACCUraC)’ (9% ZdRMS), 
Noise 46d8 

/ 
M POfiANG 
W HOKKAIDO 

1300 X KWANG JU 
Y GESASHI 

1200 
LEGEN6: 
@)TRANSMiTTING 
Q CONTROL 
@ MONITOR 
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LORAN-C Figure 13 

CANADIAN EAST COAST CHAIN 
GRI 5930 

500 

‘LP \ I / I 
I 

\ 
\ 

I / 
6P / 
1 0 

I 
500 

\ 0 

\ 
0 

0 
\ 0 

/ 
Approximate Limits of Coverage--l:3 SNR and L, -.a- - --- * *-*I 1 .A.. 
% NM Fix ACCUtaCy (Y37b ZOHMNI: 

. 
S) hio1sem 4 

LEGEND: M CARIBOU 

@ITRANSMITTING X NANTUCKET 

0 CONTROL Y CAPE RACE 

@MENTOR t FOX UARBOUR 
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L0RAN-C Figure 14 

LABRADOR SEA CHAIN 
GRI 7930 

0 

LEGEND: 
8 TRANSMtTTtNG 
0 CONTROL 
@ MONITOR 

Approxirruta Limits of Corw~ - I:3 SNR and 
S NM Fix Auawatq (95% ZdRMS), Noise 46dB 

M FOX HARBOUR 
W CAPE RACE 
X ANGISSOQ \ 
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8/24/88 

LORAN-C . Figure 15 

ICELANDIC CHAIN 
GRI 9980 

YNM fixAau~~~%2dRMSLNo~re WI 
LEGEND: 
0 TRANSMI-ITING - - U SANDUR 
0 CONTROL w ANGISsOO 
@ MONITOR X EJDE . 
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LORAN-C Figure 16 

NORWEGIAN SEA CHAJN / 

/ 1 
Y NM Fix k=-cy (95% 2dRMS): Noha 46d8 

L-EGEND: M EJDE 
48 TRANSmlTTlNG w SYLT 

CONTROL 
. -x 00 

MONITOR * 4 Y SANDUR 
t JAN MAYEN 

I 
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LORAN-C Figure 17 

MEDITERRANEAN CHAIN 
GRt 7990 

Approx~matc brnltr of Covetape --- I :3 SNR and 

X NM FIN Accuracy B546 2dRMS). Noise SldB 

LEGEND: 
e TRANSMITTING 

0 CONTROL 

@ . MONITOR 

M SELUA MARINA 
X LAMPEDUSA 
V KARGABURUN 
Z ESTARTfT 
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Figure 18 

PROPOSED SOUTH CENTRAL U.S. CHAIN 

PREDICTED LORAN-C GROOWDUAW COVERM;E 
Sam CEWRN U.S. Mxxs) aqxw 
0.1 USEC TD SRI cm 
y&5 fJ&IcAl MU 2DRHs 

NOISE 5708 ymvE luVl?l 
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Figure 19 

8/24/88 

PROPOSED NORTH CENTRAL U.S. CHAIN 

JA . 

PREDICTtO 1mNl-c GRfNMwAvf COWWX 
NORW CLNTRhl U.S. CHAIN (NOCUSI 
O-1 usfc ID SID MV 
O&S ygcN MTlC mm 

msE SW3 AEmE laV,dt 
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